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I. a:i s o r r y  t o  iiave been so long i n  responding t o  your ques t ions  but 
I was away from t n e  l a b  f o r  the f i r s t  s e v e r a l  weeks of Sovenber. You have 
raised i n t e r e s t i n g  and s e r i o u s  q u e s t i o n s ,  and t h e  response  t o  each would, 
i t  coaplete, be q u i t e  lengtny .  The re fo re ,  I w i l l  only cornnent u r i e f l y  on 
your po in t s .  I w i l l  t r y  t o  d i s c u s s  a few iaatters which I b e l i e v e  t o  be 
i inportant i n  t r y i n g  t o  work ou t  answers, r a t h e r  than  g i v i n g  you any answers. 

A. To knowledge tnere h a s  been no r igo rous  d e s c r i p t i o n  of the o f t e n  
aen t ioned  p o s s i b l e  impact of recombinant DNA exper iments  on evo lu t ion .  
exaaple ..... it i s  no t  c l e a r  what s p e c i e s  a r e  of concern.  Is it t h e  evo lu t ion  
of tne  b a c t e r i a l  or v i r a l  host-vector s y s t e m ,  o r  t h e  e v o l u t i o n  of complex 
organisiLis t h a t  is  of concerti? &'or each type  of o r g a n i s m ,  d i f f e r e n t  ques- 
t i o n s  arise. Pur the rao re ,  there i s  a t  p re sen t  s u b s t a n t i a l  s c h o l a r l y  d i s p u t e  
about mechanisms of e v o l u t i o n  f o r  h ighe r  organisms, t hus  confounding t n e  
d i f f i c u l t y  of ana lyz ing  t a e  p o s s i b l e  e f f e c t  of recombinant DNA experiments.  
rnose  who have r a i s e d  t h e  evo lu t iona ry  argutnent as a reason  f o r  avoid in2  
recombinant DIJA e x p e r i a e n t s  have never ,  t o  lay knowledge, analyzed t h e s e  
s o r t s  of ques t ions .  

For 

b. 1 myself a m  not competent t o  d i s c u s s  gene pools  and tne i r  evo lu t ion .  
I'ne r e l a t i v e  advantages and d isadvantages  of t r e a t i n g  g e n e t i c  d i s e a s e s  by 
soinatic or g e n e t i c  approaches has seemed t o  ne a very d i f f i c u l t  ques t ion .  
It  nay well be  t h a t  w e  s i inp ly  have i n s u f f i c i e n t  ev idence  t o  d e a l  witn t h i s  
ques t ion  a t  p re sen t .  

i. Yes, I do th ink  t n a t  there is no@ hard evidence t h a t  i n d i c a t e s  t h a t  
shotgun experiments using E.  c o l i  hos t -vec tor  s y s t e m  a r e  not l i k e l y  t o  be 
nazardous. i iecal l  t h a t  t n e  i n i t i a l  d i s c u s s i o n  never s a i d  t h a t  they  would 
oe  hazardous,  b u t  only t h a t  w e  d i d n ' t  know and should t h e r e f o r e  t a k e  an 
ex t remely  conse rva t ive  approach. However i t  i s  now clear ,  as docuaented 
i n  the r e p o r t  of t!ie r'almouth rneeting of June 1977 and p u b l i s h e d  i n  t n e  
Jou rna l  or  I n f e c t i o u s  Diseases, t h a t  t h e  p re sen t  E.  c o l i  h o s t v e c t o r  have 
ail extremely low y r o b a u i l i t y  of s u r v i v a l  o u t s i d e  of  tne l a b o r a t o r y  thus  
ditainisilinq g r e a t l y  any coiicern about shotgun e x p e r i a e n t s  is such s y s t e m .  
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0. I suspec t  t h a t  vo luntary  c o n t r o l  of  i n d u s t r i a l  work i n  t h e  recombinant 
UNA f i e l d  w i l l  probably no t  be s u f f i c i e n t .  
is not t n e  only answer t o  t h i s  p rob lem There are many i n d i v i d u a l s  who 
believe t h a t  e x i s t i n g  a u t h o r i t i e s ,  i n  the FDA, O S U ,  and Department of 
Cmmerce uay provide t h e  framework for meaningfui ,  nonvoluntary c o n t r o l  
of t h e  p r i v a t e  sector. 

However, new f e d e r a l  l e g i s l a t i o n  

E. h e r e  i s  a c c u s u l a t i n g  evidence i n d i c a t i n q  t h a t  K. s u b t i l i s ,  and eepe- 
c i a l l y  tile non-spore-forming n u t a n t e ,  provide safe and e f f e c t i v e  host-vector  
systems f o r  some recoinbinant DHA work. 

- .- ---_-.- 

P. 1 agree  w i t h  D r .  L i n d e r ' e  c h a r a c t e r i z a t i o n  so long as i t  is r e s t r i c t e d  
to  60w c r i t i c s .  I do not believe t h a t  a l l  t h e  c r i t i c s  fall i n t o  t n i s  class. - -- 

I hope t h a t  t h i s  nas been h e l p f u l  t o  you. 

S i n c e r e l y  yours ,  

kiasine S inger  , Ph . U . 
Head, Hucloic Acid Mntymlogy S e c t i o n  
Laboratory of Biochemistry 


